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(54) METHOD AND SYSTEM FOR AVOIDING COLUSION OF VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid collision of vehicle 
reliably by determining the type of an object using 
infrared rays and taking appropriate countermeasures 
depending on the type of object. 

SOLUTION: A camera 210 disposed at each part of a 
vehicle detects the shape of an object using infrared 
rays to generate a signal SHAPE along with a 
temperature distribution signal TEMP of the object. A 
detecting section 200 detects the position, shape and 
temperature distribution of the object along with the 
vehicle speed and the rotational angle of throttle valve. 
These signals are then converted at a digital signal 
processing section 300 into a digital signal. A computer 
400 receives signals from a digital signal processor 330 
and an A/D converter 320 and compares each signal 
with a set value to determine the type of the object and 
calculates a data required for braking, deceleration, etc. 
A control section 450 controls each part in order to 
avoid crash. An alarm section 500 presents the shape 
and the temperature distribution of the object on a monitor 510. A brake section 600 delivers an 
alarm at the time of emergency and closes a throttle valve and an actuator 610 finally brakes 
the vehicle. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trsunslatlon. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Detect the configuration of the specified substance of the firont of a car, and/or the side 
using infrared radiation, and a configuration signal is generated. Detect the temperature distribution 
of said specified substance, generate a temperature-distribution signal, detect the location of said 
specified substance, and a position signal is generated. The phase of generating a speed signal, 
detecting brake actuation existence, generating a brake active signal, detecting [ detect the rate of a 
car, ] the open include angle of a throttle valve, and generating an include-angle signal. Filter said 
configuration signal, said temperature-distribution signal, said position signal, said speed signal, said 
brake active signal, and said include-angle signal, and it changes to a digital signal. And process said 
configuration signal by which digital conversion was carried out, and said temperatiu-e-distribution 
signal, and the temperature distribution of the configuration exterior of said specified substance are 
removed. Each color is specified as each temperature distributed in the configuration of said 
specified substance. The phase of calculating the temperature most widely distributed in the 
configuration of said specified substance, and generating a temperature signal while calculating the 
area of each temperature distributed in the configuration of said specified substance and generating a 
temperature-distribution status signal, When said temperature signal is compared with the set point 
set up beforehand and said specified substance is distinguished from people, the 1st comparison 
signal is generated. The phase of generating the 3rd comparison signal by generating the 2nd 
comparison signal when said specified substance is distinguished from an animal when said 
specified substance is distinguished from an inanimate object. The phase which calculates collision 
anticipation time amoimt, a braking dxiration, a moderation duration, and braking start time by 
receiving said position signal, a speed signal, and the data stored beforehand when said 1st, 2nd, and 
3rd comparison signal is received, When said collision anticipation time amoimt is larger than said 
moderation duration, the 1 st decision signal is generated. When said collision anticipation time 
amoimt reaches at said braking start time more greatly than said braking duration and said brake 
active signal is received, the 2nd decision signal is generated. When said collision anticipation time 
amount reaches at said braking start time more greatly than said braking duration and said brake 
active signal is not received, the 3rd decision signal is generated. And the phase of generating the 4th 
decision signal when said collision anticipation time amount is smaller than said braking duration. 
When said 1st comparison signal is received, generate the 1st sound signal, and a closing signal is 
generated according to said include-angle signal. And generate a specified substance status signal, 
and when said 2nd comparison signal is received, the 2nd sound signal and said specified substance 
status signal are generated. When said 3rd comparison signal is received, generate the 3rd sound 
- signal, and when said 1st decision signal is received, according to said include-angle signal, generate 
said closing signal, and a moderation alarm signal and an acoustic signal are generated. When said 
2nd decision signal is received, a braking signal and said acoustic signal are generated. When said 
3rd decision signal is received, said braking signal, a braking alarm signal, and said acoustic signal 
are generated. And the phase of generating the 4th sound signal, said closing signal, said braking 
signal, said moderation alarm signal, said braking alarm signal, and said acoustic signal when said 
4th decision signal is received. The configuration and temperature distribution of the specified 
substance are displayed according to said specified substance status signal. Said 1st sound signal. 
The phase which carries out the alarm of a car braking according to said braking alarm signal by 
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carrying out an alarm to an operator with voice and sound according to the 2nd sound signal, the 3rd 
sound signal, the 4th sound signal, and said acoustic signal. The collision-avoidance approach of a 
car including the phase of closing a throttle valve according to said closing signal, and operating the 
brake of a car according to said braking signal. 

[Claim 2] The camera which is formed ahead of a car, detects the configuration and temperature 
distribution of the specified substance using infi-ared radiation, and generates a configiu"ation signal 
and a temperature-distribution signal. The radar which detects the location of said specified 
substance and generates a position signal, and the speed sensor which said car is equipped with, 
detects the rate of said car, and generates a speed signal, Bure-KISENSA which generates a braJce 
active signal when an operator's brake operating state is detected and said brake operates by said 
operator, The angle-of-rotation sensor which detects the open include angle of a throttle valve and 
generates an include-angle signal. The filter which receives and filters said configuration signal, a 
temperature-distribution signal, a position signal, a speed signal, a brake active signal, and said 
include-angle signal. The A/D converter which receives said configuration signal, a temperature- 
distribution signal, a position signal, a speed signal, a brake active signal, and said include-angle 
signal from said filter, and is changed into a digital signal, Receive said configuration signal by 
which digital conversion was carried out, and said temperature-distribution signal, and the external 
temperature distribution of the configuration of said specified substance are removed. Each color is 
specified as each temperature distributed in the configuration of the specified substance. The digital- 
signal-processing section which calculates the temperature most widely distributed in the 
configuration of said specified substance, and generates a temperature signal by calculating the area 
of each temperature distributed in the configuration of said specified substance, and generating a 
temperature-distribution status signal. When the memory which stores the set point and data which 
were set up beforehand is compared with said temperature signal and said set point and said 
specified. substance is distinguished from people, the 1st comparison signal is generated. The 1st 
comparator which generates the 3rd comparison signal by generating the 2nd comparison signal 
when said specified substance is distinguished from an animal when said specified substance is 
distinguished from an inanimate object. The operation part which calculates collision anticipation 
time amount, a braking duration, a moderation duration, and braking start time by receiving said 
position signal, a speed signal, and said data when said 1st, 2nd, and 3rd comparison signal is 
received, When said collision anticipation time amount is larger than said moderation duration, the 
1st decision signal is generated. When said collision anticipation time amount reaches at said braking 
start time more greatly than said braking duration and said brake active signal is received, the 2nd 
decision signal is generated. When said collision anticipation time amount reaches at said braking 
start time more greatly than said braking duration and said brake active signal is not received, the 3rd 
decision signal is generated. And the 2nd comparator which geinerates the 4th decision signal when 
said collision anticipation time amount is smaller than said braking duration. When said 1st 
comparison signal is received, generate the 1st sound signal, and a closing signal is generated 
according to said include-angle signal. And generate a specified substance status signal, and when 
said 2nd comparison signal is received, the 2nd sound signal and said specified substance status 
signal are generated. When said 3rd comparison signal is received, generate the 3rd sotmd signal, 
and when said 1st decision signal is received, according to said include-angle signal, generate a 
closing signal, and a moderation alarm signal and an acoustic signal are generated. When said 2nd 
decision signal is received, a braking signal and said acoustic signal are generated. When said 3rd 
decision signal is received, a braking signal, a braking alarm signal, and an acoustic signal are 
generated. And the control section which generates the 4th sound signal, said closing signal, said 
braking signal, said moderation alarm signal, said braking alarm signal, and said acoustic signal 
when said 4th decision signal is received. With the monitor which drives according to said specified 
substance status signal, and displays the configuration and temperature distribution of the specified 
substance The loudspeaker driven according to said 1st sound signal, the 2nd sound signal, the 3rd 
sound signal, the 4th sound signal, and said acoustic signal. The 1st lamp which blinks according to 
said moderation alarm signal, and the 2nd lamp which blinks according to said braking alarm signal. 
The collision avoidance system of the car containing the motor which drives according to said 
closing signal and closes a throttle valve, and the actuator which it drives [ actuator ] according to 
said braking signal, and operates the brake of a car. 
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JPO and NCIPI are not responsible for any 
daxoages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the CAS of the car with which the CAS of a car is 
started, especially the specified substance ahead of a car can distinguish whether it is an organism 
using infirared radiation and digital-sigrial-processing technique. 
[0002] 

[Description of the Prior Art] The consistency of the car which runs a road is increasing gradually. 
The need of increasing the insurance of the car in an ordinary road or a highway is also increasing to 
coincidence by preventing the collision with a quiescence body or the body (the obstruction and 
other cars by the side of a road) which moves. One means for attaining this consistent purpose is 
sensing the relative velocity, the transit direction, and distance between the cars which occupy a 
road. The alarm of the potential risk can be directly carried out to an operator using this information. 
An ultrahigh frequency radar system use is gradually generalized to an automotive engineering 
person as a means to sense the condition of such a perimeter. 

[0003] Although the ultrahigh frequency radar system mentioned above is known as a NAV 
instrument, it is mainly used for the airplane or the vessel. In one CAS, this NAV instrument is 
applied to the car. The radar system of a car transmits and receives three different firequencies on 
time-sharing criteria, it is used for two frequencies determining distance among those, and another 
frequency is used for determining the possibility and the closing rate of a collision combining one of 
the first two frequencies. The U.S. patent specification No. 3,952,303 with which the example of the 
system mentioned above was ****(ed) by Watanabe etc. as of April 20, 1976 begins, Watanabe's 
system is an ANAROGURE-DA-signal processing system which used the Doppler effect. 
[0004] However, the same analogue system as Watanabe's thing is sensitive to a temperature change, 
and it is hard to proofread it. Furthermore, since Watanabe*s system is a thing only for the specific 
technical problem which determines other relative velocity and distance with the specified substance, 
it is difficult for it to upgrade or to customize so that the changing requirements may be suited. 
Furthermore, in Watanabe's 3 frequency system, since only an element is only extremely needed for 
determining the relative velocity and distance of the specified substance, it is noneconomic, and as 
for the residual part of a frame, transmission and a receiving frame have the trouble which is not 
used. 

[0005] Analog processing technique is quick and real-time processing is possible for it. However, the 
price of an analog circuit is very higher than the price of a digital circuit. Therefore, the price of a 
system becomes cheaper, as an analog signal is changed into a digital signal and it processes by the 
digital circuit. Furthermore, a digital-signal-processing circuit is not so sensitive to temperature, 
manufacture change, and a noise compared with an analog signal processing circuit. 
[0006] Katsumata as of February 7, 1978 The radar actuation CAS is indicated by the U.S. patent 
specification No. 4,072,945 ****(ed) by one others. Katsumata It judges whether a system detects 
the relative velocity and the relative distance to the specified substance of a car, and approaches at 
the high speed of a like with a car dangerous to the specified substance. The minimimi permissible 
distance of a car and the specified substance is stored in the memory of a computer by daisy 
TARUKO-DO, and is compared with the distance detected by the radar. 

[0007] Duplex operating mode car detection-cum-the collision avoidance system is indicated by the 
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U.S. patent specification No. 4,626,850 ****(ed) by Young H and Chey on December 2, 1986. The 
equipment of Chey uses only one ultrasonic distance measuring equipment. In case the tooth back 
and side face of a car are scanned and a car changes a lane, it warns an operator of the equipment of 
Chey. 

[0008] Moreover, the multi-frequency and the multiplex specified substance car radar system are 
indicated by the U.S. patent specification No. 5,302,965 ****(ed) by JimmieR, Asbury, etc. on April 
12, 1994. The system of Jinmiie determines the relative velocity and distance of the specified 
substance using the phase contrast of two channels using two transmissions and a receiving channel. 
[0009] The radar used with the U.S. patent specification mentioned above all uses the ultrahigh 
frequency radar as some of the scans and detection equipments, although these patents have a 
common defect — the defect — the beam width of a radar, i.e., the include-angle width of face of a 
main lobe, and the angle of an ultrahigh frequency radar ~ it relates to resolution. 
[0010] Beam width is in inverse proportion to the diameter of an antenna within the same 
wavelength. Therefore, an antenna must be enlarged for making beam width small. However, as for 
the antenna used for a car, the magnitude is restricted. Therefore, it is very difficult for beam width 
to make suitable magnitude the ultrahigh frequency radar using a beam smaller than 3 degrees. 
[00 11] In a desirable scan distance, it is hard coming to distinguish the reflected wave received since 
the scanning zone was too large and very indefinite in the beam width of 3 degrees or more. Though 
the reflected wave reflected from other cars which are ahead is received, the reflected wave reflected 
from the bridge which crosses the signal, i.e., the tree, column, or highway aroimd a road also 
receives this radar. An ultrahigh frequency radar receives the reflected wave reflected from the car in 
two or three lanes in the road [ high-speed path ] the lane was divided, and it is hard to distinguish 
these reflected waves from the reflected wave reflected from the specified substance in the same 
lane, the low angle of an ultrahigh frequency radar — it not only cannot determine the direction of the 
specified substance correctly, but it is hard to distinguish the specified substance which approached 
** too much for resolution. 

[0012] the car CAS which used the laser radar in order to solve this trouble — David C and -HShaw 
etc. - it is indicated by the U.S. patent specification No. 5,314,037 ****(ed) as of May 24, 1994. 
The system of Shaw contains the laser radar equipped with the transmitter and the receiver, a 
computer, an alarm, and an altemative automatic damping device. It is used in order that a SUTIA 
ring wheel rotation sensor or a laser gyroscope may offer the information about direction change of a 
car. As compared with the minimum allowed time, the system of Shaw determines a collision 
urgency stage and carries out the alarm of the predicted collision stage. If an operator does not react 
to an alarm, an altemative automatic damping device operates. 

[0013] When the specified substance is a man, people's passing speed is measured against the rate of 
a car, and it is the considerable curse. Moreover, since people's mentation may change into 
arbitration, people's travelling direction cannot be predicted. Therefore, when the specified substance 
is a man, in order to prepare for the emergency situation, it is necessary to decelerate a car or to 
perform braking actuation. 

[0014] However, the detected specified substance cannot distinguish whether it is an organism, but 
the system of Shaw has the trouble that moderation or braking actuation cannot be performed in 
sorting according to the class (man), i.e., the organism, or inanimate object of the specified 
substance. 
[0015] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
collision-avoidance approach of a car the specified substance located in the front or the side of a car 
judging an organism or an abiosis object, and being able to perform moderation and/or braking 
actuation of a car altematively according to this. 

[0016] Other purposes of this invention are offering the CAS of the car with which the specified 
substance located in the front or the side of a car judges an organism or the abiosis, and can perform 
moderation and/or braking actuation of a car altematively according to this. 
[Means for Solving the Problem] 

[0017] According to the collision-avoidance approach of the car by this invention indicated by claim 
1, infrared radiation is used in order to detect a configuration signal and a temperature-distribution 
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signal in a detection phase. The configuration signal and temperature-distribution signal by which 
digital conversion was carried out are received, the temperature distribution of the configuration 
exterior of the specified substance are removed, and each color is specified as each temperature 
distributed in the configuration of the specified substance. Under the present circumstances, the area 
of each temperature distributed in the configuration of the specified substance is calculated, and 
while generating a temperature-distribution status signal, the temperature most widely distributed in 
the configuration of the specified substance is calculated. That is, the temperature most widely 
distributed in the configuration of the specified substance serves as temperature of the specified 
substance. 

[0018] By the collision-avoidance approach of the car by this invention, the specified substance is 
distinguished fi-om a man, an animal, or an inanimate object by comparing a temperature signal with 
the set point set up beforehand. The rate of a car is adjusted while carrying out the alarm of the 
specified substance having appeared to the operator to an operator according to the class of specified 
substance, if the class of specified substance is distinguished. 

[0019] According to the CAS of the car by this invention indicated by claim 2, in order to detect a 
configuration signal and a temperature-distribution signal, the camera which uses infi-ared radiation 
for the anterior part of a car is installed. A signal-processing means specifies each color as each 
temperature which receives the configuration signal and temperature-distribution signal by which 
digital conversion was carried out previously, and is distributed in the configuration of the specified 
substance, and calculates the area of each temperature distributed in the configuration of the 
specified substance. A signal-processing means specifies the temperature most widely distributed in 
the configuration of the specified substance as temperature, and generates a temperature signal. 
[0020] Said comparative judgment means compares a temperature signal with the set point, and the 
specified substance distinguishes whether they are a man, an animal, or an inanimate object. If the 
class of specified substance is distinguished, a comparative judgment means will adjust the rate of a 
car to an operator while carrying out the alarm of the appearance of the specified substance to the 
class, therefore operator of the specified substance. 
[0021] 

[The mode of implementation of invention] Hereafter, based on the attached drawing, the desirable 
example of this invention is explained in more detail. Drawing 1 and drawing 2 are the block 
diagrams showing CAS 100 of the car by the desirable example of this invention. CAS 100 of the car 
by the desirable example of this invention The location of the specified substance, The signal 
detected by the detecting element 200 which detects a configuration, temperature distribution, the 
rate of a car, and angle of rotation of a throttle valve, and the detecting element 200 is changed into a 
digital signal. Receive a signal fi"om the digital-signal-processing section 300 which carries out the 
Dizzy Al signal processing of this, and the digital-signal-processing section 300, and this is 
compared. It has the alarm part 500 which is controlled by the computer 400 and computer 400 
which are calculated and controlled, displays the configuration and temperature distribution of the 
specified substance, and carries out an alarm to an operator, and the braking section 600 which is 
controlled by the computer 400, and slows down and brakes a car. 

[0022] A detecting element 200 is equipped with the camera 210 which detects the configuration and 
temperature distribution of the specified substance which appeared in the front and/or the side of a 
car, the radar 220 which detects the location of the specified substance, the speed sensor 230 which 
detects the rate of a car, Bure-KISENSA 240 which detects whether the operator stepped on the 
brake pedal, and the angle-of-rotation sensor 250 which detects angle of rotation of a throttle valve. 
[0023] The digital-signal-processing machine 300 is equipped with the filter 310 which filters the 
signal generated in the detecting element 200, AID converter 320 which changes the filtered signal 
into a digital signal, and the digital-signal-processing machine 330 which carries out digital signal 
processing. 

[0024] A computer 400 is equipped with the 1st comparator 410 fi-om which the specified substance 
distinguishes whether they are a man, an animal, and an inanimate object, the memory 420 which 
stores the data set up beforehand, the operation part 430 which drive by the 1st comparator 410 and 
calculate collision anticipation time amount, the braking duration of a car, braking start time, and a 
moderation duration, the 2nd comparator 440 which judge whether a signal is received, and a car 
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slows down and brakes from operation part 430, and the control section 450 which control an alarm 
part 500 and the braking section 600 

[0025] An alarm part 500 is equipped with the monitor 510 which displays the configuration and 
temperature distribution of the specified substance, the loudspeaker 520 which carries out an alarm 
to an operator with voice and sound, the 1st lamp 530 which carries out the alarm of a car slowing 
down, and the 2nd lamp 540 which carries out the alarm of a car braking. 

[0026] A camera 210 is formed in the anterior part of a car, detects the configuration of the specified 
substance using infrared radiation, and generates the configuration signal SHAPE and the 
temperature-distribution signal TEMP of the specified substance. Two or more cameras 210 which 
reach [ whether there is any specified substance and ] and can detect the configuration and 
temperature distribution also during operation at night can be formed in the anterior part, posterior 
part, and flank of a car if needed. 

[0027] A radar 220 uses laser. A radar 220 measures the time amount to which laser goes and comes 
back to a car and the specified substance, detects the location to the car of the specified substance, 
and generates a position signal POST. A car is equipped with a speed sensor 230, it detects the rate 
of a car, and generates the speed signal VSPD of a car. 

[0028] A radar 220 can detect the location of the specified substance using a supersonic wave. When 
using a supersonic wave, the location of the specified substance is detected using the Doppler effect. 
Bure-KISENSA 240 detects an operator's brake operating state. If an operator operates a brake, 
namely, if an operator steps on a brake pedal, Bure-KISENSA 240 will generate the brake active 
signal FOOT. The angle-of-rotation sensor 250 detects the open include angle of a throttle valve (not 
shown), and generates the include- angle signal THETA. 

[0029] The signal-processing section 300 removes the high frequency component and noise 
component of analog signal SHAPE, TEMP, POST, VSPD and FOOT which are generated from a 
detecting element 200, and THETA, and after it changes these signals SHAPE, TEMP, and POST, 
VSPD, FOOT, and THETA into a digital signal, they carry out digital signal processing. 
[0030] It has the digital-signal-processing machine 330 which receives the configuration signal 
SHAPE from the analog which changes into a digital signal analog signal SHAPE filtered with the 
filter 310 with which the signal-processing section 300 filters analog signal SHAPE from a detecting 
element 200, TEMP, POST, VSPD, FOOT, and THETA, and the filter 310, TEMP, POST, VSPD, 
FOOT, and THETA / digital (A/D) converter 320, and A/D converter 320, and the temperature- 
distribution signal TEMP, and carries out digital signal processing. 

[0031] The digital-signal-processing machine 330 receives the configuration signal SHAPE of the 
specified substance, and the temperature-distribution signal TEMP, and calculates temperature- 
distribution area based on the temperature within the configuration of the specified substance. If the 
temperature distribution within the configuration of the specified substance are calculated, the 
temperature-distribution status signal DSTRB for displaying the area over which each temperature 
and each temperature are distributed will be generated. 

[0032] According to the temperature-distribution status signal DSTRB, each temperature is specified 
by the color and the area which each temperature occupies is displayed. For example, green 
(GREEN) and the temperature of 36 degrees C or less display the temperature distribution of red 
(RED) and 36,5-37.4-degree-C within the limits in yellow (YELLOW), and the temperature of being 
[ the temperature of 42.1 degrees C or more / white ] (WHITE) and 38.6-42-degree-C within the 
limits displays 35.5-36.4 degrees C of temperature distributions of blue (BLUE) and 37.5-38.5- 
degree-C within the limits for them black (BLACK). 

[0033] The digital-signal-processing machine 330 calculates the temperature distributed in the 
configuration of the specified substance at the largest area, and generates the temperature signal 
TEMPL A computer 400 receives a speed signal VSPD, a position signal POST, the brake active 
signal FOOT, and the include-angle signal THETA from A/D converter 320, and receives the 
temperature signal TEMPI, the configuration signal SHAPE, and the temperature-distribution status 
signal DSTRB from the digital-signal-processing machine 330. 

[0034] A computer 400 is equipped with the 1st comparator 410, memory 420, operation part 430, 
the 2nd comparator 440, and a control section 450. As compared with the set point SET which the 
1st comparator 410 received the temperature signal TEMPI from the digital-signal-processing 
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machine 330, was set up beforehand, and was stored in memory 420, the specified substance 
distinguishes whether they are a man, an animal, or an inanimate object. TTie 1st comparator 410 
generates the 1st comparison signal COMPl, when the specified substance is distinguished fi-om 
people, when the specified substance is distinguished fi-om an animal, it generates the 2nd 
comparison signal COMP2, and when the specified substance is distinguished firom an inanimate 
object, it generates the 3rd comparison signal COMP3. 

[0035] Operation part 430 calculates the collision anticipation time amount TCOL with the specified 
substance of a car, the braking duration TBRK, the moderation duration TDEC, and the brake drive 
start time TSTRT by receiving a position signal POST and a speed signal VSPD fi'om the data DAT 
and AID converter 320 which were stored in memory 420. 

[0036] The collision anticipation time amoimt TCOL means the time amount taken for the car which 
has a travel speed VSPD to collide with the specified substance. The braking duration TBRK means 
braking time required in order to stop time amount required to brake the car which has the current 
travel speed VSPD, i.e., a car. Moreover, the moderation duration TDEC means the time amount 
which only moderation takes stopping a car without operating a brake. 

[0037] The brake drive start time TSTRT means the minimum time amount which may stop the car 
which has the car rate VSPD imder current transit, without making it collide with the specified 
substance. Operation part 430 calculates the collision anticipation time amount TCOL mentioned 
above, the braking duration TBRK, the moderation duration TDEC, and the brake drive start time 
TSTRT, and generates the collision time amount signal TCOL, the braking-time signal TBRK, the 
deceleration-time signal TDEC, and a start signal TSTRT. 

[0038] It judges whether the 2nd comparator 440 performs [ both ] moderation, braking, or 
moderation and braking for a car using the collision time amount signal TCOL, the braking-time 
signal TBRK, the deceleration-time signal TDEC, and a start signal TSTRT. 

[0039] It judges whether the 2nd comparator 440 has the collision with the specified substance of a 
car avoided by comparing the collision time amount signal TCOL with the deceleration-time signal 
TDEC first, and decelerating a car. When it is judged that the specified substance and a collision are 
avoidable by decelerating a car, the 2nd comparator 440 generates the 1st decision signal DSCl. 
[0040] When it is judged that the specified substance and a collision are imavoidable by decelerating 
a car, it judges whether the collision with the specified substance is avoided by comparing the 
collision time amoxmt signal TCOL with the braking-time signal TBRK, and operating braking 
actuation, i.e., a brake. When it is judged that the specified substance and a collision are avoidable by 
braking a car, the 2nd comparator 440 judges whether it is the time amount which starts braking 
actuation using a start signal TSTRT, i.e., the stage when a brake pedal should be stepped on. If it 
reaches at the braking start time TSTRT, the brake active signal FOOT will be received and, as for 
the 2nd comparator 440, an operator will judge whether the brake pedal was stepped on. When an 
operator steps on a brake pedal, the 2nd comparator 440 generates the 2nd decision signal DSC2, and 
when an operator does not step on a brake pedal, the 2nd comparator 440 generates the 3rd decision 
signal DSC3. 

[0041] On the other hand, when it is judged that the collision with the specified substance is 
unavoidable only by braking of a car, the 2nd comparator 440 generates the 4th decision signal 
DSC4. A control section 450 receives the configuration signal SHAPE and the temperature- 
distribution status signal DSTRB from the digital-signal-processing machine 330, and generates the 
specified substance status signal DISP while it will receive the include-angle signal THETA from 
A/D converter 320 and will generate the 1st sound signal VOCl and the closing signal SHUT, if the 
1st comparison signal COMPl is received from the 1st comparator 410. The 1st sound signal VOCl 
is a signal with which the specified substance carries out the alarm of being a man, and the closing 
signal SHUT is a driving signal which closes a throttle valve. 

[0042] If the 2nd comparison signal COMP2 is received from the 1st comparator 410, a control 
section 450 will receive the configuration signal SHAPE and the temperature-distribution status 
signal DSTRB from the digital-signal-processing machine 330, and will generate the specified 
substance status signal DISP while it generates the 2nd sound signal VOC2. If the 3rd comparison 
signal COMP3 is received from the 1st comparator 410, a control section 450 will generate the 3rd 
sound signal VOC3. 
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[0043] On the other hand, if the 1st decision signal DSCl is received from the 2nd comparator 440, a 
control section 450 will generate the moderation alarm signal DEC and an acoustic signal SND 
while generating the closing signal SHUT which receives the include-angle signal THETA from an 
A/D converter, and closes a throttle valve according to the angle of rotation. 
[0044] If the 2nd decision signal DSC2 is received, a control section 450 will generate the braking 
alarm signal BRK and an acoustic signal SND. 

[0045] If the 3rd decision signal DSC3 is received, a control section 450 will generate the braking 
signal ACT, the braking alarm signal BRK, and an acoustic signal SND. 

[0046] If the 4th decision signal DSC4 is received, a control section 450 will generate the 4th sound 
signal VOC4, the closing signal SHUT, the braking signal ACT, an acoustic signal SND, the 
moderation alarm signal DEC, and the braking alarm signal BRK. 

[0047] An operator can check the specified substance by the eye also at Nighttime by an alarm part's 
500 receiving the specified substance status signal DISP from a control section, and displaying the 
gestalt and temperature distribution of the specified substance on a monitor 510. 
[0048] Moreover, an alarm is carried out to an operator by receiving the 1 st, 2nd, 3rd, and 4th sound 
signal VOCl, VOC2, VOC3, and VOC4 and an acoustic signal SND, and driving a loudspeaker 520. 
On the other hand, an operator is told about a car braking by an alarm part's 500 receiving the 
moderation alarm signal DEC, and blinking the 1st lamp 530, telling an operator about a car slowing 
down, receiving the braking alarm signal BRK, and blinking the 2nd lamp 540. 
[0049] Hereafter, an operation of CAS 100 of the car by the desirable example of this invention is 
explained to a detail. Drawing 3 and drawing 4 are the flow charts explaining the operation which 
distinguishes the specified substance of CAS 100 of the car by the desirable example of this 
invention, and avoids a collision. First, the camera 210 formed ahead of the car detects the 
configuration and temperature distribution of the specified substance, and generates the 
configuration signal SHAPE and the temperature-distribution signal TEMP. A radar 220 detects the 
location between a car and the specified substance, and generates a position signal POST, and if a 
speed sensor 230 detects the rate of a car, it detects whether, as for Bure-KISENSA 240, the operator 
has stepped on the brake pedal for the speed signal VSPD and a brake is operating [ be / it ] by the 
operator, the brake active signal FOOT and the angle-of-rotation sensor 250 detect angle of rotation 
of a throttle valve, and generate the include-angle signal THETA (SI). 

[0050] A filter 310 receives the configuration signal SHAPE, the temperature-distribution signal 
TEMP, a position signal POST, a speed signal VSPD, the brake active signal FOOT, and the 
include-angle signal THETA firom a detecting element 200, and filters a high fi-equency component 
like a noise (S2). 

[0051] A/D converter 320 changes into a digital signal analog signal SHAPE, TEMP, POST, VSPD, 
FOOT, and THETA which were filtered (S3). 

[0052] The digital-signal-processing machine 330 receives and carries out digital signal processuig 
of the configuration signal SHAPE of the specified substance, and the temperature-distribution 
signal TEMP firom A/D converter 320. The digital-signal-processing machine 330 deletes the 
temperature distribution of the configuration exterior of the specified substance, and calculates the 
area of each temperature distributed in the configxiration of the specified substance only using the 
temperature distribution inside the configuration of the specified substance (S4). 
[0053] After count of the temperature-distribution area within a specified substance configuration, 
the digital-signal-processing machine 330 specifies each color as each temperature distributed in the 
configuration of the specified substance, and generates the temperature-distribution status signal 
DSTRB. The temperature of 42.1 degrees C or more a temperature-distribution display White 
(WHITE), The temperature of 38.6-42-degree-C within the limits the temperature distribution of 
blue (BLUE) and 37.5-38.5-degree-C within the limits Red (RED), The temperature distribution of 
36.5-37.4-degree-C within the limits yellow (YELLOW) and 35.5-36.4 degrees C Green (GREEN), 
And the temperature of 36 degrees C or less is displayed black (BLACK), and (S4) and the 
temperature-distribution status signal DSTRB are signals which specify the area over which the 
color corresponding to temperature and its temperature are distributed in this way. 
[0054] After the temperature-distribution area within the configuration of the specified substance, 
and assignment of a color, the digital-signal-processing machine 330 computes the temperature most 
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widely distributed in the configuration of the specified substance, and generates the temperature 
signal TEMPI (S4). 

[0055] The specified substance detected as compared with the set point SET which the 1st 
comparator 410 of a computer 400 received the temperature signal TEMPI firom the digital-signal- 
processing machine 330, and was beforehand stored in memory 420 compares whether you are a 
man (S5). 

[0056] Under the present circumstances, the example of the temperature of the various animals 
compared with the temperature signal TEMPI is shown in Table 1. 
[Table 1] 

Seed Kind Rectal temperature ** Temperature requirement ** (MIN-MAX) A horse (male) 37.6 
37.2-38.1 A horse (female) 37.8 37,3-38.2 A camel 37.5 34.2-40.7 Beef cattle 38.3 36.7-39.1 Dairy 
cow 38.6 38.0-39.3 The sheep 39.1 38.3-39.9 Goat 39.138.5-39.7 Pig 38.9 37.9 to 39.9 dog 
38.937.9-39.9 Cat 38.6 38.1 to 39.2 rabbit 39.5 38.6-40.1 Hen 41.7 40.6-43.0 People 36.9 36.4-37.4 
[0057] As shown in Table 1, the temperature of an animal is higher than people's temperature, and 
the range of temperature is about about 1-2 degrees C. Moreover, since the temperature of an 
inanimate object is atmospheric temperature generally, if the difference of the temperature an 
animal's and people's temperature is used, it can distinguish people, an animal and an animal, an 
inanimate object, and people and an inanimate object. 

[0058] Therefore, the 1st comparator 410 distinguishes the specified substance as compared with the 
set point SET which was stored in memory 420 in the temperature signal TEMPI of the detected 
specified substance and which was set up beforehand. In the comparison with the set point SET of 
the temperature signal TEMPI, when distinguished firom people, the 1st comparator 410 generates 
the 1st comparison signal COMPl (S5). 

[0059] If the 1st comparison signal COMPl is generated by the 1st comparator 410, a control section 
450 receives the 1st comparison signal COMPl, will generate the 1st soimd signal VOCl and the 
closing signal SHUT (S6 and S7), will receive the configuration signal SHAPE and the temperature- 
distribution signal DSTRB fi-om tihe digital-signal-processing machine 330, and will generate the 
specified substance status signal DISP (Sll). 

[0060] Under the present circiunstances, a loudspeaker 520 will receive the 1st sound signal VOCl, 
an alarm will be carried out [ voice ] to au operator (S6), a motor 620 will close a throttle valve (not 
shown) according to the closing signal SHUT, and a car will be slowed down (S7). 
[0061] Moreover, a monitor 510 receives the specified substance status signal DISP, the temperature 
distribution within the configuration of the specified substance and the configuration of the specified 
substance are displayed in each color, and an operator can distinguish the specified substance still 
more clearly by checking the configuration and temperature distribution of the specified substance 
which are displayed on a monitor 510 by the eye (Sll). 

[0062] When the specified substance is distinguished firom an animal by the 1st comparator 410, the 
1st comparator 410 generates the 2nd comparison signal COMP2 (S8). Under the present 
circumstances, a control section 450 receives the 2nd comparison signal COMP2, generates the 2nd 
soimd signal VOC2, receives the configuration signal SHAPE and the temperature-distribution 
signal DSTRB from (S9) and the digital-signal-processing machine 330, and generates the specified 
substance status signal DISP (Sll). 

[0063] Therefore, a loudspeaker 520 carries out [ voice ] an alarm to an operator with the 2nd sound 
signal VOC2, and the configuration and temperature distribution of the specified substance are 
displayed on (S9) and a monitor 5 10 (SI 1). On the other hand, if the specified substance is 
distinguished from an inanimate object by the 1st comparator 410, the 3rd comparison signal 
COMP3 is generated (S8), a control section 450 will receive the 3rd comparison signal COMP3, the 
3rd sound signal VOC3 will be generated, and a loudspeaker 520 will carry out [ voice ] an alarm to 
an operator (SIO). 

[0064] Operation part 430 receives the 1st, 2nd, and 3rd comparison signals COMPl, COMP2, and 
COMP3 from the 1st comparator 410, and receives the data DAT beforehand stored from a position 
signal POST, a speed signal VSPD, and memory 420 from A/D converter 320. 
[0065] Operation part 430 calculates the collision anticipation time amount TCOL with the specified 
substance of a car using a position signal POST, a speed signal VSPD, and data DAT. Moreover, 
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operation part 430 calculates the braking start time TSTRT which should start braking of a car, in 
order to avoid the collision with the moderation duration TDEC which is time amount until a car 
stops completely by slowing down the braking duration TBRK which is time amount until it brakes a 
car and a car stops completely, and a car, and the specified substance (S12). 

[0066] The 2nd comparator 440 receives the calculated value TCOL, TBRK, and TDEC and TSTRT 
of operation part 430, and compares the collision anticipation time amount TCOL with the 
moderation duration TDEC first. If the collision anticipation time amoimt TCOL is larger than the 
moderation duration TDEC, the 1st decision signal DSCl will be generated (SI 3). 
[0067] A throttle valve is closed, when a control section 450 will receive the 1st decision signal 
DSCl, will generate the closing signal SHUT and will drive a motor 620, if the 1st decision signal 
DSCl is generated by the 2nd comparator 440 (SI 4). The alarm of generating the moderation alarm 
signal DEC, blinking the 1st lamp 530, generating an acoustic signal SND, and the car being slowed 
down by the operator through a loudspeaker 520 is carried out (SI 5). 

[0068] On the other hand, if the collision anticipation time amount TCOL is smaller than the 
moderation duration TDEC, the 2nd comparator 440 will compare the collision anticipation time 
amoxmt TCOL with the braking duration TBRK (SI 6). Under the present circumstances, if the 
collision anticipation time amount TCOL is larger than the braking duration TBRK, it will compare 
whether it reached at the braking start time TSTRT of a car (SI 7). If it reaches at the braking start 
time TSTRT which brakes a car and the brake active signal FOOT is received from AID converter 
320, the 2nd comparator 440 will generate the 2nd decision signal DSC2 (SI 8). Under the present 
circumstances, a control section 450 generates the braking alarm signal BRK and an acoustic signal 
SND according to the 2nd decision signal DSC2. It tells that the 2nd lamp 540 drives vdth the 
braking alarm signal BRK, and the car is braked by the operator, and a loudspeaker 520 will drive 
with an acoustic signal SND, and will carry out an alarm to an operator using sound (SI 9). 
[0069] On the other hand, if the brake active signal FOOT is not received, as for the 2nd comparator 
440, the 3rd decision signal DSC3 is generated (SI 8). Under the present circumstances, a control 
section 450 generates the braking signal ACT, the braking alarm signal BRK, and an acoustic signal 
SND according to the 3rd decision signal DSC3 (S20 and S21), and a car is braked, when an actuator 
610 receives the braking signal ACT and operates a brake (S20). On the other hand, the 2nd lamp 
540 blinks according to the braking alarm signal BRK, a loudspeaker 620 drives with an acoustic 
signal SND, and an alarm is carried out to an operator (S21). 

[0070] Moreover, if the coUision anticipation time amoimt TCOL is smaller than the moderation 
duration TDEC and the braking duration TBRK, the 2nd comparator 440 will generate the 4th 
decision signal DSC4 (S16). As for generating of the 4th decision signal DSC4, only moderation 
means that the collision with the specified substance is unavoidable only by braking. That is, since 
the specified substance is located in a comparatively near distance fi'om the car, only moderation 
means that the collision with the specified substance is imavoidable only by braking. Under the 
present circumstances, an operator is told about being in an urgent situation, and while decelerating a 
car, it is necessary to make it brake. 

[0071] Therefore, if the 4th decision signal DSC4 is generated, a control section 450 will generate 
the 4th sound signal VOC4 in the 1st, and will carry out the alarm of being in an urgent situation 
through a loudspeaker 520 (S22). While closing a throttle valve to coincidence and slowing down a 
car by generating the closing signal SHUT and the braking signal ACT to it, an actuator 610 is 
driven and a car is braked (S23). Moreover, by generating the moderation alarm signal DEC and the 
braking alarm signal BRK, by blinking the 1st lamp 530 and the 2nd lamp 540, the alarm of 
moderation and a car braking is visually carried out to an operator, and a current car carries out the 
alarm of being under moderation and braking to an operator in acoustic sense by generating an 
acoustic signal SND (S24). 
[0072] 

[Effect of the Invention] As stated above, this invention detects the location of the specified 
substance in the fi-ont and/or the side of a car, and when the specified substance distinguishes people, 
an animal, or an inanimate object, it can take a proper measure according to the class of specified 
substance. Moreover, the CAS of the car by this invention can avoid the collision with the specified 
substance for the location of the specified substance, the rate of a car, and a brake operating state 
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machine ****** car certainly by both only moderation moderation and braking of only braking. 
[0073] When the specified substance is distinguished from an organism and the CAS of the car by 
this invention displays the configuration and temperature distribution of the specified substance on a 
monitor, an operator can check the specified substance directly also at the time of Nighttime 
operation. 

[0074] as mentioned above, although this invention was explained to the detail per example, this 
invention is not limited to an example, if it has the knowledge usual by the technical field to which 
this invention belongs, it does not leave the thought and pneuma of this invention, but various this 
inventions are boiled, and it can be corrected or changed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dauaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the CAS of the car by this invention. 
[Drawing 2] It is the block diagram showing the computer of drawing 1 . 

[Drawing 3] It is a flow chart explaining the collision-avoidance approach of the CAS of the car by 

this invention. 

[Drawing 4] It is a flow chart explaining the collision-avoidance approach of the CAS of the car by 
this invention. 
[Description of Notations] 
100 CAS 

200 Detecting Element 

210 Camera 

220 Radar 

230 Speed Sensor 

240 Bure-KISENSA 

250 Angle-of-Rotation Sensor 

300 Digital-Signal-Processing Section 

330 Digital-Signal-Processing Machine 

400 Computer 

410 1st Comparator 

420 Memory 

430 Operation Part 

440 Comparator 

450 Control Section 

500 Alarm Part 

510 Monitor 

520 Loudspeaker 

530 1st Lamp 

540 2nd Lamp 

600 Braking Section 

[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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iooo9]fFa*LfcT;^y ij!^^mmmx^i:>Hi U- 

[0 0 10] t'-i»iti»4|^-jgft(^T'T>x^(73a:g(C 
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[00 11] a*L^^*^Sg8ilcio^^T, 3° si±(Dtr 
(Di^mA^hS.M^titzSi^^^Sitir^tLXi>z<DU 

i^i^wi ^ titznm^^±x'mm^& u-y-is-osfc 

iiX<^ sit i: ESiJ Liii \ mm^i^ w - <75{i:i, ^ 
ft 5^^hI w @ 6^ ^154 left :^T- # V >ro 

[0 0 1 2] ;5^A^-5Ppm#~^r^ft-t5fcs:)icw-if- 
-y^m\''tzMWm^^M'>:^r-M.mavid C --HShaw 
^it'JCl 9 9 4^5^2 4B#ttlITfl=-^$nfcT^y 
.*#rF0JrHB»m5. 3 1 4 . 0 3 7 -^irfjS^K^nTV^ 
So S h a v)(Di^:^7'M.(tmitmR-(JS:iBm^m^tzl^ 

ol^Tcotf■^^ffi«i-5fc^t.i::ffl^^lb^^TV^5„ Sha 
w ;^ -r A li^ay $ tifc Srft /J-fFS^PeT t tt 

[0 0 13] W^<^i'^A(Dm'^. A(D^W}^SiiMWi<D 

^mi:m^^^tz')pmim^no'^'miih^o ■ 

[0 0 14] Li^L. Sh avf(D'>^7-M-i^iii^iXtz 

fit>h^^^ (A) i^tzitm^m^vt':>xmmmzmM 

[0 0 15] 

\±msi(omi5-^tz\mmz^w. ltz @ tfimt'^^mm^^ 
±'mm^^nm\^. ^fi\z%^xMW\(r)W.mRn/^tz 

[0 0 16] *%B^<7)te<75g6^)(i*f^(7)fiij;^*fciiffii|*- 

Ltz i ^m^^mm^^^m-ii^m mic 

[iSH^ftlft-rSfc*«Ci^S] 

[0 0 1 71 fl*«i{c|E«$ixyt:*l8WlcJ;5«i^<o 



(4) i|#M¥8-24 8 1 2 8 
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10 TiSo 

[0 0 18] *%PJl::<fc4»il(7?if5^lH]je;^j*Xl±^)a 
[0 0 19] tf*]S2lctei($tlfc*|gP«!cj;4^fS)(D 

20 g^nsc m-^mm^^ii^izv'-ii^'^^u^m^ixfzM 

-^•Ma^g (± g Mi^ rc)jf^ ic * t /s < 5^:ftj-r 5 as ?r 
[00 2 0] mii\tmm^^(miu.m-^tm^mt^ 

lcg6<jtiroaiSSr. i6<)iferoase^oX3ie#lc#^-t- 
30 St i:tjlc*iS)<OjiaSrilSi5l--5„ ■ 
[0 0 2 1 ] 

;^7^i>. 1 0 0 ^r^-TT'n y :J'llX'fo5. *B§^(^a4 L 
v^llJfe1?yicj;5<:is^ro«^|iIigv':5^-rA 1 0 0(4g6*j#i 

lHlteftg^1tl±S-r SmtBas 2 0 0, ItmSB 2 O O ic J; •? 
mta^Mzm-^-^'f^i^^MB-^iz^tkl'. Zii^v"^ 
40 i?T /v^^vmrt ^y'^'y^ /wft^iasas 3 0 0, -r -< 

v?^/m-^*asa5 3 0 Qt^h{t^^^\%v.xz.K^^Wi 

MiLLS!)^-t-.5 3>t°a-;?4 0 0, =i:^t°3.-^ 

4 0 o»ij; ^wm^i\.^mi<n,%mLVf-m.^'ii%^^7f. 

Ljie#Jc:l5$gt-S#«^5 0 0. •tLX=> vfc°r.-^ 
. 4 0 0 1' J: 1? $ Sr^iiSU^fflK-r S SiJi&as 6 
0 0S:{i;t6o 

[00 2 21 ^mSB 20 0 l4*W(0mi*S0«/*fcJ4ffii] 

72 10, Bfit)i^CO{aSSr;^mi-'5U-<5^- 2 2 0, 
50 f - K-fe>-9— 2 3 0, mB.^1f- 
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2 4 0, ^-LTJ^n y h/U#(?5!Hlte^S^^tti-t-5lElfe 
[0 0 2 3] -r i^fMt^^mUs 3 0 0 (i^ttSlfl! 2 0 

0T-%±$nfcfi-§-5r 7 y >v-r^y^/\'^ 3 i 

Sv^-f i^:5'/Wft-§-MS§s3 3 O^fix-So 
[0 0 2 4] 3>h'i-^'4 0 OliSW^^iSA, Wi^^ 

Mz.T-9^^m.-t^:^^') 4 2 0, miitg5§54 1 0 

l()M*^B#WSW«iifi)TSB#r^^tt^1-5?t©a5 4 3 0, 
^»gr.4 3 0 75^b<S-i-^S(f L-C*iS^;^SjgJjiSt>**lJ»1- 
2,75^g;4>^*lJiffi-5^2J:tS^^4 4 0, ^LT^$g^5 
0 0iSiJii)g|3 6 0 0^SiJ^-rS*J»$l5'4 5 0Sr«ix.5o 

[ 0 0 2 5 J lEfsas 5 0 0 (± g ^mmw. t iSS^>*^ 

«:T^i-5^=.^-5 1 0, 51te#li^^ST/^^T'^$a 
i-5^t'-*5 2 0, *i^y4S^ig4'-C'fc5Ci?rlFfBi- 
•5^17 VT" 530, ^LT<:p);45$iJ»l+T-*5 5r tSr 

[00 26] *;>«7210 {4<:(i5W|tllFi3(w^lt ^tt, . # 
^1-^5rfflV g W!^<Dff$4^5r1ttti LTff$;Kft^ S H A P 

^^aiL#5*p<7 2 1 on-£^m\zitcx^m(Dm^. m 

[0 0 2 7] U--^- 2 2 OiiV-if^fflU^So 1^-^ 

- 2 2 ofiu— D'-^is^i^t B&fjt^^am-rsB^PB^^^aij 

OST^|g:t-r-5o ;^t'- Kir^'-!?— 2 3 0{i<:i^lcS 
[0 0 2 8] U-^- 2 2 0(±@^?K^fflV^Ti6<)!^CD 
2 4 0(4ilte#ro:/U-=3rfti!)ttffi^^ffi-r5o 
•§-FOOT^Ir|g4i-5. 5 Oti^^n -y 

[00 2 9] m-^Aaaeu 300 \i^mn 2 0 0 

$n5T■:^^^•|f■§■SHAPE, TEMP, POST, 
VSPD, FOOT^LTTHETA(^)i^/i&^57-t / 
'rXjEi!c5i'^ll'?l^,#, wixbCDit-^SHAPE, TEM 
P, POST, VSPD, FOOT-tLTTHETA<S: 

[0 0 3 0] m-^i^mU3 0 0itmiii^2 0 ot^hT-r 
n^ft-^SHAPE, TEMP, POST, VSPD, 
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8 

FOOT-?:LTTHETASr7-i';U^' 1) '^if-f^y -i )\^ 
^310, 7-f/p^3 1 OlciO^-r/u^l^y^/^iifc 

T^n^/ft-^SHAPE, TEMP, POST, VSP 
D, FOOT-?: LTTHETA^7=V v^^'^l'ft-^lC^Jfe 
-rST-tn^^/x-i'vf^^/U (A/D) ^mS3 2 0, -t 
L.TA/D^^§|3 2 0:^^t,Jf$4^m-^SHAPEijag 

T E M P ^Sff L T x> V /Ufa-§-*aS1- S 
^ v;^'Mt-§-MaS3 3 0 

[00 3 1] X ^ i^^'/V'(S-^4!iaS 3 3 0 ri S W^lWff^ 
10 4^ff S H A P E i ?ag5^-^Fff TEMP^SffLTg 

<75j£S5i-^S^(a-^D S T R B ^5g±-r 
- [ 0 0 3 2] iaS5i-^R«/T^lt-tD S T R B ICIJ; CT^tL 

EltTJJ^^^n^^ eij^«4 2. I'CtiiroSgl^efe 
(WHITE) , 3 8. 6~4 2'Ci6lll^<75iaS(4Wfe 
(BLUE) , 3.7. 5~3 8. 5t:t5HF*9<0?aff3i-* 
20 li^fe (RED) , 3 6. 5~3 7. 4t:SElll^OSS 
5J-W(4|lfe (YELLOW) , 3 5. 5~3 6. 4''CI± 
^fe (GREEN) , -&LT3 6'CtATWiaSl4Mfe 
(BLACK) T-a^-f^. 

[0 0 3 3] T=> v^J'-'l'ff-^^aSglS 3 0(±'g6tlt;(73JF^ 

left t zsv ^ Difs (c53^:ft-r s ?as ^ tf © L T i* ja<t^ 

TEMP 1 Srll*fef So =>>t'^-^4 0 0I4A/D^ 
mSffS 2 O^J^biSgff^VS PD, {ifift-§-POST, 
y :3r{'^iijfS-g-F 00 T^ LT^gft#TH E T A^ 
SftL, X-f i^;5'/Wft#*a3aS3 3 O/J^Cj^afB-i-TE 
30 MP 1 , ff$t>tfB-i-SHAPE-eLTag5^*«^ft-§-D 
STRB^S:mi--5. 

[0 0 3 4] 3>t'^-^'4 0 OI4||lJ:Lg5g|54 1 0, 
;^^y 4 2 0, ?II^S|J4 3 0, fS2itmn4 4 O^LX 

{f-^*aa^3 3 0;!)^lb«:Sm-§-TEMP l^SfttXi^ 
*IS:^$tLp«^y 4 2 o»;:Bt«$tLfc^^MSETtJt 

lit^^4 1 0(4@Wt)^5Air4yjSiJ$ix2)B#^lii:^{f 
■^COMP l^lg^L, g&t)t>;45ii,i^<!:WJ§tLS^m 

40 2it«it-^coMP 2^fg^L, smmim^mtmwi 

$JX5^^ 3 JtlSfit^COMP 3 ^IS^-rSo 
[0 0 3 5] mWn4 3 0(4>-=ey 4 2 OiZ^m^tlfz 
•r-^'DAT, A/Di^^S3 2 OA^fj^Sfi-^-POS 
T t iiSlt-§-V S P D SrSm LT*:i^<75 g t 
^fflBtRTCOL, SlJi!)BlTSB#rB^TBRK, itilEff^Bf 
PsnDEC, ^LX-:^U-^mW3mi^9^mTSTRT^ 

[0 0 3 6] W^^igf^PalT COL (l^tr^iS V S P D 

50 "*-t-5. MWimm^NiTBRKitm.^(D^nM§[VSP 
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i:±i!f>^fztblz.ii.smti:mW)mm^M'^-t^o tit. j^ii 

mm^m t d e c li u- - ^ ^{tw $ -frnc v ^x-mmn?^ 

I0 0 3 7J yu-=Jpigi!)Mi&^^nSTRT{±m?5E* 

listiii Lfc'ii?i?^fflS#rB^T COL. MW)Pj\S^mTB R 

rax S T R T ^tfS: LTSf?^B#PBl{f -§-T COL. $iJi!]B# 
ram-i-TBRK. ^m^mit^TDECRX/mi^it'^rT 
STRT^M4-t5o 

10 0 3 8] m 2 itK^ 4 4 0 li^m^fm^T C O 
L. Htfl^PBlff-^TBRK. i«jaB#PBlff-§-TDEC^L 
TPf^i^jf -tT S T R T ^ffl V ^T^ffi^j^ii. SiJIi* /c(± 

[0 0 3 9] m 2 l:tfeS4 4 0 (4*-f »I?l?BtPBm^T C 

o L i mMf^rm-^TDE c ^itwi. Lxmm%:m^^-\t 

Sit^DSC 1 i:^^i-i>o 

[004 01 m-wi%:m^$-^?):it\zx'o nmmtmm 

im^i bhfj:\''tpm^ti^m'k. m^^mmm^- t c o 

L t *iJ»l^ft1ffi-^T B R K SrittSS LTfiJISKi^, "T^i^P 
*) u - df- Srf^l) ^ -fr 5 r i: ic i ») @ t triS 

4 0(4M*Mt#T S TRT^ffiV^T$'Jii)ttf'^*M*&1-^ 

■fSo ftijtbMi^^rB^TSTRTicii-mif. m2jtt:5§s 

4 4 0(47*1^ -:Jrfmif-§-FOOT^g<SLTiie#/55 
^-<V/l^^mAytz:m^2itm^4: 4 0l4m2ft^m-^D 
fc^H 2 JtlJS 4 4 0 l±m 3 ft^ft#D S C 3 ^^^i" 

[0 0 4 1] n.Wi<D%m<r)^xwi&^mtcom^i: 

igltbn>iV^tW»f$tvS*J-a-, l|2Jt&i§4 4 0(4^ 
4 gt^ft^D S C 4 SrHfe-rSo SO^aS 4 5 0 1 it 
t5§?4 1 0*^tmiitgfm-§-COMP 1 Srgft-f-fLJJ. 
A/D^^S3 2 0;6>t>^SIt-§-THETAS:S:fflLT 
mil^^fS-f-VOC 1 tF^^ft-^SHUT^Ig^-rSi: 
itiCx •r-<v^^/Hf#4!iSS3 3 0 7J>^»^{a-§-SH 

A p E i: ?ag:»*«^j^<f -§-D s T R B ^sm Lxnmm 

«^{t-^Di SPSr^^-rSo mi^^if-i-voc H± 

sHUT(4;=^D-y v/x^^^m^-f^mmt-^xh^o 

[0 0 4 2] ^lim^A. 1 0-h^h'm2)mm^COM 



(6) 8-2 4 8 1 2 8 

10 

C2^^±-t^tth\Z. ¥^iy'5'Mt^i!lM^3 3 0 
*>lbWmit^ S H A P E i: iSS^^^JS^ft-^D S T R B 

li. §1^354 5 Olims^^ff-^-vocsSrH^-rSo 

[0 0 4 3] ^21:t^§l4 4 0;ii^p3mi*^m-^ 

DS CI ;<iSSft$iini4\ $ypa3 4 5 0(4A/DSi&^ 
*^b'P^&iE-^THETAt:Si\'BLX:^o-y hJi^i^^^<D 

mt^f^izjt^ cxmmi-?>mmim-sHVT^^^iri,t 

10 thiZ. «^ii»^m-^DECt SNDSr 1141- 

[0 0 4 4] lg2*i£ff#DSC 2;J5f:ft$ixix(i, »J 
1JP^.4 5 0(4$iJEi)!»«m-§-BRKi:^^ft-i-.SNDSr^ 

[0 0 4 5] ^3gfe^m-^DSC S^Sgff $ixtii4\ $ij 
^954 5 0(4$lJtilfs-§-ACT. ftlJib«^ft-§-B RKSO^ 

[0 0 4 6] S 4 gtSjf -§-D S C 4 ^i^gff $ fifnf^ ^ 
»934 5 0(4m4^?SfI^VOC4. F^^fB-^-SHU 

20 T. Vmm^-ACT. il^^ft-f-SND. Mii»#fi-^D 

E c-e LxmW}^mt^BR k sr^^-r^, 

[0 0 4 7] #m 5 0 0 l±^jm^^ b i Wl^^^ft-^ 
DI SPSrSfILT*-^'-5 1 OlrgStl^rojgffiia. 

[0 04 8] tit. ^1. ^2/^3. 
OCl, VOC2. VOC3. VOC4RXf=S^m-^S 
ND^g:ftLT;^b--*5 2 O^mWlir^Z tizi.y)m 
te*l^#$61-S„ #$6^155 0 0(4Mii#$Sffi^D 

30 EC^gftLT^l 7i^7°5 3 0*,ii^SLTiie#lc:* 
i^i^iig^cfiX'foSw t^iPibi*-. SiJli[)#$Bm-§-BRKSr 

Sft Lxm 2 7 >-y 5 4 0 ^,^M-r^z tizx'o se# 

jc:*:(^*sffiiJi&if>-efo5 r t S:*DP5-Br5„ 
[0 0 4 9] JiCT. *^?^<7?a* Lv^||^|^?iJ^e:J;5*fl 
ro«3^iE)ig->;^-ri^ 1 0 oof^ffitcov^Tf^^fflfctaiqi- 
So ia3St5l24(4*^BJ<7?a4Lv^*ig0"J{;^J;5*iS5 

-r^ifm^mm-r^-^timxh^o t-r. mm<nm:)j\c 

40 aiLTJI^^^tft-f-SHAPE tiaS5>*fS^TEMP^% 

:^aiLT^gft-tPOST^^4L, >^fc°- K•^r>-^^- 
2 3 0»4*i^<OiigSr;^illL-caSft-^VS PD$r. y 
u-^-fevf— 2 4 0l4a^#/JS:/^-df-^y/^^E|^ 

T- V ^ 5 ;!i ^ m L T ge# (C J; •? W - ;4Ht!lb 'I' 
:/W-^<tII)<t-^FOOT*, iLX^m-^±>-i—2 

ETA^B±1-5 (S 1) „ 

[0 0 5 0] P'-r/W^' 3 1 0»4^^ma52 OOH^hMmt 
50 4SHAPE. i£fg$>*ft^TEMP. {iSff-^POS 
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T^|gft-§-T H E T A LT y Xro J; 5 

^'^^y^^i'^vy^i-^ (S2) o 

[00 5 1 ] A/Dm^^3 2 Oli7^/U^D 
fcT-^-D:/(i-§-SHAPE, TEMP. POST. VS. 
PD, FOOT, THETASrx-f v'^-'l'fS-^-lil^^l- 
5 (S 3) „ 

[0 0 5 2] x-C v?^'>'Mt-^*aS^3 3 0(±A/D'S^ 
■^-TEMP^SftLT. x-i- ■>'^'/Hf-§-4agi-2.o 7="^ 10 

-:;=^'/Mf-§-*agS3 3 ocisiifjmmmi^^wu^^^ 

■t^ (S4) o . 

[0 0 5 3] i6<]tiff0*tF^©}aa5J-^®a»ft^f^(w, 

x-Y i^'^/l-fS-g-iaaSS 3 0.l4i6*)!|^roJK:|^rtlc5>:fiJ* 

tf4 2. l'Ci^i±roiag(4efe (WHITE) .3 8. 
6~4 2'C^fflrt<Dr£g(4»fe (BLUE) . 3 7. 5*20 







s m) 


37.6 


m m) 


37.8 




37.5 




38.3 




38.6 


t>oi: 


39. 1 




39. 1 




38.9 




38.9 


« 


38.6 


m ■ 


39.5 




41.7 


A 


36.9 



[0 0 5 7] * 1 7i» fc*>5 i 5 Ic. tb4^rofls:rfii± AO 

4ife^LTAi«i^W^E!S'JL#5„ 40 
[0 0 5 8] Lfc;55oT. ^lJ:b|!JS4 1 OltlttB^tl 
/te6«3^(Dm£ft-i-TEMP 1 ^7<^!J 4 2 OlClfK^ 
tifc^i?)SS^$ixfc^^fiI S E T i: JtiJ LT S 6«3tlSrlE: 
SiJ-tSo f^?aft-§-T EMP 1 (OK^fflS E T h (75Jt|5!l;i 
*3V NT . A i: WSiJ ^ tvfc:^^^ 1 itISf SI 4 1 0 1 It 
gfft-§-COMP 1 ^^^-rS (S5) o 

[0 0 5 9] ^1 jtt5!S4 1 0{Cj;<9^lJttS5fB#CO 
MP 1 ^5^±$titili, 5 0(4^lJ:l:$;5ff-^C 

OMP 1 ^g{tLT||l^^{f-tVOC 1 tH^fi-f-S 
HUTSr^^L (S6^i05S7) . f-f v?^'/l'(S-§-fiia 50 



#M¥8-2 4 8 1 2 8 
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:~38. 5'CI6fflrt<73?S^5>*(4*fe (RED) . 3 
6. 5~3 7. 4'Ct5Hl^Wiag5>:fli(d:|tfe (YELL 
OW) . 3 5. 5~36. 4t(4«^fe (GREEN) , 
^LT3 6'CJ^T(^?aS(4llfe (BLACK) T'«^ L 

(S4) . ia-S55-*a^ft#DSTRB(±>i<DJ; 5l-?a 

[0 0 5 4] S fi<J#)<7DJf^tt[^<75ia^i3^:ffiBmtJ^fec^m 

^^ic. x^-:;^^'/uft-§-4a,sg3 3 oi4S6<ji|^co}K*ti^ 

(cfttJ£< 5^*$it2>?aS?rlfl±i LTf*:iafS#TEMP 
1 ^IS^-ra (S 4) . 

[0 0 5 5] 3>'t'zL-^4 0 0<^^lit|!?S4 1 0(4 

x-r v^^'/l-fS^iiaaSiS 3 0 75^ibf$:?fift-tTEMP 1 ^ 
SftLT^^y 4 2 0(Z^J6Iti^$tl/t^^fitSETt 
itKLT^ta$tl/cg6<3t)z)5A7i>57i)^^Jt6:f-f S (S 
5) „ ■ 
[0 0 5 6] r<7)^.. f$?aft-tTEMP 1 i:Jtt!J$tLS 

[«1] 

(MIN~ MAX) 
37. 2~38. 1 

37. 3~38. 2 
34. 2~40. 7 

36. 7~39. 1 
38.0~39.3 

38. 3~39. 9 
38. 5~39. 7 

37. 9~39. 9 

37. 9~39. 9 
38. 1~39. 2 

38. 6~40. 1 
40. 6~43. 0 
36. 4~37. 4 

S3 3 0*»feJi54^{f-§-SHAPEtia«^>*fs#DST 
RB^SftLTaWtl*^ft-§-D I SP$r5l5fe-t-5 (S 

1 1) o 

[0 0 6 0] ;^t'-* 5 2 od^mi^^ft-^v 

OCi ^SfSLTSte#{;:W^T-lfaL (S6) . ^- 

6 2 Qtmmt%'S,W\i'Y\^^-'CX7^uy Y)V^ (H 
^■fr-f) *M^^LT*i^SrjlSji-t5r tic/j:^ (S 
7) o 

[0 0 6 1 ] */c, 5 1 OI4@6t)tl«:T^ft-^D 

I s p^smLTg6<]^<^?f^^^ti: S6^^(7)?i5:ycrtrorag 

^^^^-en^^nwfeT'^.T^L, ae*i4^--^-5 1 0 

tl^ii^ g&<)!fe^$bi^P^«ft;cES'JL#5 (SI 1) „ 
[0 0 6 2] miJti!5S4 1 OlCitJ S6<)«S|ij^iipJ 
SiJ$tl5«-g-. ^lJtl!fS4 1 0«^2Jti!EfI-i-COM 
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P2?rlli1-5 (S8) . -<D^. ffl»^F|54 5 0{±M2 

tt:l!?fi-§-c OM p 2 ^Sff t 2 ^^ff -^V O C 2 ^ 
(S9) , vf/Hf-^^!aS§53 3 0/!i^f>f^tt 
ft-^.S H A P E t iSg^^^ffi-^D S T R B ^S:if LT @ 
W!|^*^ft-^D I S Plr^^-f 5 (S 1 1 ) „ 
[0 0 6 3] tJfoT. :^t*-* 5 2 0;45m2^mt-^V 
OC2ic:i'9ae#i::^?^T'#«L (S9) , 
5 1 Olcl4g6tt)c7)ffJ^i:ag5>*755«^$n?) (S 1 

mn^ixhif. ^3itmin^-coMF 3tm±$ii (s 

8) . $lJffll954 5 0(±m3Jt^ft-§-COMP3^SfSL 
-Cm3«^m-9-VOC3lr^^LT^f-*5 2 Ofiil 

te#(ci^^T-##i-5 (s 1 0) o 

[0 0 6 4] rg^fM 3 oiimitb^^4 1 
1. m2SO^m3J;l:g5m-§-COMP 1. COMP 2&t;5 
COMP3?rSftL. J.oA/Di!mS3 2 0;i>e>fi^S 

ft-f-POST. iigft^VS PD-?:LT?<^!; 4 2 0^> 
f> ^S!)gf K ^ ^xfc-r - ^ D A T ^Sit1- So 

[0 0 6 51 m^n4 3 oiijaeft-s-posT. m^a 

■f-VS PD^LT7='-^DAT^ffiV^T*M<D@6tl<fe/t 

m^^±iz±t^tx(Dmmx'h^ j^if Ff SB# t d e 
^mitb-r-<t;vmmmmTSTRT^fini-?> (si 

2) o 

[0 0 6 61 m2ttm^4 40lti^MU4 3 0 COtfgfil 
TCOL. TBRK. TDEC. TSTRT^rSflLT 

t -rmm^m^m rcoLt mmmmmm t d e c ^tt 
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